Background: Physical punishment of children is an important public health concern. Yet, few studies have examined how physical punishment is related to other types of child maltreatment and violence across the lifespan. Therefore, the objective of the current study was to examine if harsh physical punishment (i.e., being pushed, grabbed, shoved, hit, and/or slapped without causing marks, bruises, or injury) is associated with an increased likelihood of more severe childhood maltreatment (i.e., physical abuse, emotional abuse, sexual abuse, physical neglect, emotional neglect, and exposure to intimate partner violence (IPV)) in childhood and perpetration or victimization of IPV in adulthood. Results: Harsh physical punishment was associated with increased odds of childhood maltreatment, including emotional abuse, sexual abuse, physical abuse, physical neglect, emotional neglect, and exposure to IPV after adjusting for sociodemographic factors, family history of dysfunction, and other child maltreatment types (range 1.6 to 26.6). Harsh physical punishment was also related to increased odds of experiencing IPV in adulthood (range 1.4 to 1.7). Conclusions: It is important for parents and professionals working with children to be aware that pushing, grabbing, shoving, hitting, or slapping children may increase the likelihood of emotional abuse, sexual abuse, physical abuse, physical neglect, emotional neglect, and exposure to IPV in childhood and also experiencing IPV victimization and/or perpetration in later adulthood.
Background
Child maltreatment including physical abuse, emotional abuse, sexual abuse, physical neglect, emotional neglect, and exposure to intimate partner violence (IPV) as well as IPV in adulthood are forms of violence that have shown consistent associations with poor mental and physical health outcomes [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] . Child maltreatment and IPV jeopardizes the health of all family members, which significantly impacts communities and societies. It is known that an intergenerational cycle of child maltreatment exists for some families, meaning that those who were maltreated as children are more likely to maltreat to their own children [19] [20] [21] [22] . It is also known that different types of child maltreatment commonly cooccur [5, [23] [24] [25] . However, it is currently unknown if the use of physical punishment (i.e., a physical act by a parent or guardian that causes deliberate pain in response to unwanted child behaviour) or harsh physical punishment (i.e., pushing, grabbing, shoving, hitting, and slapping) is related to more severe childhood maltreatment and to later violence in intimate relationships in adulthood. From a public health perspective, understanding this potential relationship is important because physical punishment remains common and is legal in North America [26] [27] [28] [29] . This is the case even though 52 countries or states worldwide have banned all forms of physical punishment of children in all settings including home and schools [30] . Further, physical punishment has been found to be ineffective and related to numerous adverse health, behavioural, cognitive, and developmental outcomes [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] . Extending our knowledge in this area may be important for informing child maltreatment and violence prevention efforts and improving health across the lifespan both in countries with and without legal bans on the physical punishment of children.
Some researchers have examined the co-occurrence of physical punishment and more severe types of child maltreatment. For example, abusive parents have been found to be more likely to use physical punishment compared to non-abusive parents [42] . Similarly, Canadian child protection services data indicates that physical punitive violence was involved in 75% of substantiated cases of physical abuse as well as 13% of emotional maltreatment, 2% of sexual abuse, 2% of neglect, and 1% of exposure to IPV [43] . In addition, in a representative sample from North and South Carolina, physical punishment was associated with a 2.7 fold increase in the likelihood of physical abuse [44] . It may be that in some cases physical punishment as a disciplinary measure is a precursor in the progression and escalation towards child physical abuse; perhaps hitting as a disciplinary means evolves into more severe physical acts of maltreatment related to increasing anger in the person committing such acts (typically a parent) [45] .
The current literature has important limitations. Many of the previous studies in the area have the used small and unrepresentative samples, which limits generalizability of the study findings. Additionally, studies have mainly focused on the relationship between physical punishment and only one type of child maltreatment -child physical abuse. However, it is possible that physical punishment may be associated with an increased likelihood of other child maltreatment types such as emotional abuse, emotional and physical neglect, sexual abuse, and exposure to IPV. We know from previous research that physical abuse commonly co-occurs with other types of child maltreatment [46, 47] . As well, physical punishment and child physical abuse both involve physical force and therefore, are believed to exist along a continuum rather than as distinct constructs [48] [49] [50] . Therefore, it is reasonable to hypothesize that physical punishment may also co-occur with other types of child maltreatment. Understanding this relationship has significant implications for child maltreatment prevention strategies. Importantly, it remains unknown if physical acts such as pushing, grabbing, shoving, hitting, or slapping are associated with other types of child maltreatment in a representative sample.
Furthermore, experiencing physical maltreatment in childhood with or without other forms of child maltreatment may make physical violence seem acceptable and may increase the likelihood of violence continuing into intimate partner relationships in adulthood [41] . Previous research has found that a child maltreatment history is associated with increased odds of violence in an intimate relationship in adulthood [2, 51] . It is possible that a similar association also exists for harsh physical punishment and violence in adult intimate relationships. Some support for this relationship has been found with research indicating a significant association between being physically punished as a teenager and increased odds of violence towards women in adulthood [52] . As well, research has indicated that maltreated children were more likely to be victims of IPV in adulthood [53] . Although these studies have examined child maltreatment and IPV in adulthood, our understanding of the association pushing, grabbing, shoving, hitting, and slapping children and later IPV in adulthood is limited. This identifies another important gap in knowledge; it is currently unknown if harsh physical punishment in childhood is linked with an increased likelihood of perpetration, victimization, and reciprocal violence in intimate adult relationships and if these associations exist independent of more severe child maltreatment.
The main objectives of the current research were to 1) examine if harsh physical punishment (i.e., pushing, grabbing, shoving, hitting, and/or slapping) is associated with increased odds of child maltreatment in childhood, including emotional abuse emotional neglect, sexual abuse, physical neglect, physical abuse, and exposure to IPV and 2) examine if harsh physical punishment is associated with increased odds of perpetration, victimization, or reciprocal IPV in adulthood in a large representative United States (US) sample after adjusting for possible confounding effects of sociodemographic variables, other types of child maltreatment, and a family history of dysfunction.
Methods

Survey
The current study examined data from Wave 2 of the National Epidemiologic Survey on Alcohol and Related Conditions (NESARC, study sample size n = 34,402). The NESARC is a nationally representative survey of the adult population in all 50 US states sponsored by the National Institutes of Health, the US Department of Health and Human Services, and the National Institute on Alcohol Abuse and Alcoholism. Respondents for the survey were randomly selected using a multistage stratified design in which primary sampling units were stratified according to specific sociodemographic criteria [54, 55] . Wave 2 was collected between 2004 and 2005 with the assistance of trained lay interviewers administering questions in the households of individuals aged 20 years and older (response rate: 86.7%). Data were collected using face-to-face, computer-assisted personal interviews conducted in respondents' homes. The respondents were informed about the nature of the survey, the statistical use of the survey data, the voluntary aspects of their participation, and the Federal laws protecting confidentiality. Interviews were conducted after respondents received this information and provided consent to participate. The US Census Bureau and US Office of Management and Budget reviewed the research protocol and provided full ethical approval [56] . A thorough discussion of the NESARC and its survey design can be found elsewhere [57] .
Measures
Child maltreatment
The assessment of child maltreatment in the NESARC was based on items used in the Adverse Childhood Experiences (ACE) Study [58, 59] . These items were derived from both the Conflict Tactics Scale [60, 61] , and the Childhood Trauma Questionnaire [62] . Emotional abuse, sexual abuse, physical neglect, physical abuse, and exposure to IPV before 18 years of age were measured using a 5-point ordinal scale to assess the frequency of the occurrence of each experience, ranging from "never" to "very often". Emotional neglect before 18 years of age was measured using a 5-point scale that ranged from "never true" to "very often true".
Exposure to harsh physical punishment was assessed using one item asking respondents how often they had been "pushed, grabbed, shoved, hit, or slapped" before they were 18 years of age by a parent or another adult in the household. Responses of "sometimes" or greater were coded as yes and responses of "never" or "rarely" were coded as no. This measure has been used in previous studies [3, 4, 63] .
Physical abuse was measured using one item asking if the respondent had been hit so hard that it left marks, bruises, or resulted in injury. Responses of "sometimes" or greater were coded as yes and responses of "never" or "rarely" were coded as no. Physical neglect was assessed using four items and was defined as reporting any of the following experiences: being left alone before the age of 10 years, or going without needed resources such as clothing, shoes, materials for school, meals, or medical care when sick or injured. Sexual abuse was measured with four questions inquiring about touching or fondling and attempted or actual sexual intercourse by an adult or other individual that was unsolicited by the respondent or that happened before the respondent could understand what was occurring. Responses other than "never" indicated exposure to child sexual abuse. Emotional abuse was assessed with three items, including having had a parent or another adult in the household swear at, insult, or say things that were hurtful towards the respondent; threaten to hit or throw an object at them; or any other act that left the participant scared that they would be hurt. Respondents were identified as having experienced emotional abuse if they endorsed any of these items "fairly often" or "often". Emotional neglect was assessed using five items defined as any response other than "never true" for the following: feelings of being in a close-knit family, feeling important or special by a family member, feeling like a family member believed in the respondent and provided them with strength or support, or having a member want them to succeed. Exposure to IPV as a child was assessed using four items to assess IPV against the respondents mother, which included being: (1) pushed, grabbed, slapped, or thrown something at their mother, (2) kicked, bit, or hit their mother with a fist or something hard, (3) repeatedly hit their mother for at least a few minutes, or (4) threatened her with a knife or gun, or use a knife or gun to hurt her.
Intimate partner violence (IPV)
A modified version of the Conflict Tactics Scale was used to assess IPV in the past year among survey participants who were in a relationship [64] . In the current sample, 80.7% were married, dating, or involved in a romantic relationship in the past year (19.0% indicated no and 0.3% indicated unknown). Those participants in a relationship differed from those not in a relationship with regard to sex, ethnicity, household income, education, and age. More specifically, females compared to males were less likely to be in a relationship. Black respondents were less likely and Asian/Native Hawaiian/ Pacific Islander and Hispanic respondents were more likely to be in a relationship compared to white respondents. Respondents with higher levels of income and education were more likely to be in a relationship. Increasing age was associated with decreased likelihood of being in a relationship. Perpetration was assessed by asking respondents about the frequency of occurrence of the following six behaviors committed against their partner or spouse: 1) pushing, grabbing, or shoving, 2) slapping, kicking, biting, or hitting, 3) threats with a weapon (e.g., knife or gun), 4) cutting or bruising, 5) injuring their spouse or partner to the point that they needed medical care, and 6) forcing sexual intercourse. Victimization was assessed by asking respondents how often in the past year their spouse or partner had engaged in each of these six behaviors with them (i.e., never, once, 2 to 3 times, once a month, and more than once a month). For each behavior, a response of one time or more was coded as the experience being present. Responses to all items were used to create a four-level variable of mutually exclusive groups: no IPV, perpetration only, victimization only, and both perpetration and victimization.
Family history of dysfunction
Items pertaining to a family history of dysfunction before 18 years of age came from items adapted from the Adverse Childhood Experiences (ACE) Study [58, 59] . A dichotomous family history of dysfunction variable was created that categorized respondents endorsing one or more of the following events into the 'yes' category: a parent or other adult in the home (1) having problematic drinking or drug use; (2) going to jail/prison; (3) being treated or experienced hospitalization for psychiatric reasons; (4) having a suicide attempt; or (5) dying by suicide.
Sociodemographic covariates
The sociodemographic variables that were included in the logistic regression models included age (in years), sex (male or female), marital status, race/ethnicity, highest educational attainment, and past year household income in US dollars. Marital status was categorized into three groups: married/living together as common law, separated/divorced/widowed, and single/ never married. Race/ethnicity was categorized into five groups: Hispanic, non-Hispanic White, non-Hispanic Black, non-Hispanic American Indian/Alaska Native, and non-Hispanic Asian/Hawaiian/other Pacific Islander. Highest educational attainment was measured in categories as less than high school, high school or equivalent, and some college or higher. Household income categories included up to $19,999; $20,000 to $39,999; $40,000 to $59,999; and more than $60,000. Table 1 presents the sociodemographic characteristics of the study sample. The majority of the sample was married or living in a common-law relationship (63.8%), White (70.9%), and over a third of the sample reported a household income in the past year of $60,000 or higher (37.8%).
Statistical analyses
Wave 2 statistical weights were provided in the dataset and were computed to reflect design characteristics of the NESARC and to account for non-response and sample attrition [65] . Statistical weights were applied in all analyses. Taylor series linearization was performed as a variance estimation technique to account for the complex survey design. First, logistic regression models were computed to examine the associations between harsh physical punishment and more severe child maltreatment. Models were adjusted for sociodemographic variables, co-occurrence of other types of childhood maltreatment, and family history of dysfunction. Multinomial logistic regression analyses were used to examine relationships between harsh physical punishment and IPV, adjusting for the same covariates as in the previous analyses.
Results
Among the respondents, 16.7% reported that they had experienced harsh physical punishment including being pushed, grabbed, shoved, hit, and/or slapped before the age of 18 by a parent or another adult in the household. Tables 2 and 3 presents the prevalence and the relationships between harsh physical punishment and child maltreatment. Harsh physical punishment was associated with an increased likelihood of having experienced all types of child maltreatment (adjusted odds ratio [AOR] range 1.6-26.6). Table 4 presents the relationships between harsh physical punishment and IPV in adulthood. The findings indicate that harsh physical punishment was associated with an increased likelihood of IPV 
Discussion
This study has two main important findings. First, harsh physical punishment was associated with increased odds of all child maltreatment types including emotional abuse, sexual abuse, physical abuse, physical neglect, emotional neglect, and exposure to IPV after adjusting for sociodemographic factors, family history of dysfunction (AOR range 1.6 to 26.6). Second, harsh physical punishment was associated with increased odds of IPV perpetration, victimization, and reciprocal violence in adulthood (AOR range 1.4 to 1.7) in adjusted models. Previous research has indicated that physical punishment is associated with an increased likelihood of physical abuse [44, 66] . Our findings show this association as well, but also indicate that the relationship with harsh physical punishment extends beyond physical abuse to include an increased likelihood of childhood emotional abuse, sexual abuse, physical neglect, emotional neglect, and exposure to IPV, as well as perpetration, victimization, and reciprocal IPV in adult relationships. Importantly, the relationships between harsh physical punishment and each individual child maltreatment type were not accounted for by experiencing other types of child maltreatment. The strongest effects were noted between harsh physical punishment and physical abuse, emotional abuse, and exposure to IPV. The effect for physical neglect, emotional neglect, sexual abuse, IPV perpetration, IPV victimization, and reciprocal IPV had lower effect sizes, but all remained statistically significant.
This study has several limitations including the crosssectional nature of the data, which precludes making causal inferences in the relationship between harsh physical punishment and child maltreatment and IPV in adulthood. This is especially the case when examining the relationships between harsh physical punishment and child maltreatment because the temporal nature of these relationships cannot be determined with these data. Second, all data were based on self-reports from the respondent. Third, data on childhood experiences were assessed retrospectively, which may introduce some sampling error due to recall and reporting bias. However, evidence indicates that adverse childhood events can be accurately recalled [67] . Additionally, the current data collection used a common flashcard method where respondents viewed the flashcards and indicated with codes the traumatic events that had occurred. This means neither the interviewer nor the respondent had to verbally identify the event during the interview, which may increase the accuracy of reporting. Fourth, harsh physical punishment was assessed using one item. Physical acts of pushing, grabbing, shoving, hitting, and/or slapping are harsh and may go beyond what some would consider "mild disciplinary spanking." Finally, the measure of parental psychopathology was limited because it was assessed using the respondent's retrospective recall and knowledge of parental problems with alcohol or drugs and being treated or hospitalized for mental illness.
These findings have important implications for clinical practice, prevention, and policy. It is essential that professionals working with children and families are aware of the statistically significant co-occurrence of harsh physical punishment and physical abuse, sexual abuse, emotional abuse, emotional neglect, physical neglect, and exposure to IPV in childhood and also experiencing IPV victimization and/or perpetration in later adulthood. It might be that pushing, grabbing, shoving, hitting, All n's were unweighted. All percents were weighted and/or slapping children are risk indicators of poor parenting or discipline strategies linked with increased odds of child maltreatment for some families, and violence in intimate relationships in adulthood. Although a causal role for harsh physical punishment and child maltreatment in relation to violence in intimate adult relationships cannot be determined with these data, health care providers should consider the co-occurrence of these experiences and the possibility of escalating and continuation of violence when making recommendations regarding physical discipline. Based on findings from earlier studies together with these new results, it is recommended that parents or other adult caregivers should not physically punish children. This recommendation is made in an effort to protect children from potentially harmful forms of physical punishment and to reduce the likelihood of exposure to more severe forms of child maltreatment and violence in intimate adult relationships. We also know from previous research that child maltreatment and IPV is associated with poor mental and physical health outcomes [1-11, 13-18, 68] . This adds to the importance and urgency of understanding how we can successfully reduce and prevent exposure to child maltreatment and violence across the lifespan.
Conclusions
From a public health perspective, it is a priority to prevent children's exposure to maltreatment during childhood as well as IPV in adulthood. Preventing or reducing the prevalence of child maltreatment and IPV is a challenging task. With regard to prevention of IPV in adulthood, the focus has mainly been on education about healthy relationships and prevention of dating violence [69] . However, for some individuals, exposure to harsh physical punishment may set the stage for acceptance regarding the use of physical force in relationships and establish some degree of tolerance of violence perpetration or victimization in an intimate relationship. Most of the research in this area has focused on the link between more severe child maltreatment and IPV [70] . Insufficient attention has been paid to the overlap between harsh physical punishment in childhood and IPV in adulthood and how this relationship can inform prevention strategies. Traditionally, research and policies have focused on reducing male violence against female partners. Another important strategy to examine is the role of both male and female caregivers in preventing IPV through reducing their use of harsh physical punishment of children. Positive parenting approaches that do The funding bodies were not involved in the design of the study, data collection, analysis, or interpretation, or drafting the manuscript.
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